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AMENDMENTS TO THE CLAIMS 

1. (Canceled) A m e thod for canc e llation of cross talk among 
multip le chann e ls occurring in a traditional Optical amplifi e r (OA), tho method 
compr i sing the st e ps of: 

detecting tonos at an input and an output of a Smart Optical Ampl i fi e r 

(Smart OA), tho Smart OA compr i sing the traditional OA and a Cross t al k 
Canc e llaton Unit (XTCU); 

comparing th e d e t e ct e d ton o s at th e input and output of th e Smart OA; 

g e nerating destructiv e tonos with such amplitud e s a nd phases so as to 

canc e l cross - ta l k; and 

eradicating cross ta l k at th o output of th o Smart OA by apply i ng tho 

d e struct i v e ton e s i n th e XTCU. 

2. (Canceled) A m e thod as c l aimed in cla i m 1 , wh o r e in th e st e p of 
d e t e cting ton e s at tho input and the output of th e Smart OA compris e s th o st o ps 

Off 

tapp i ng input and output optic a l s i gnals at th e input and th e output of th o 

Smart OA; 

convert i ng tapped optical s i gnals into o l o ctrical signa l s; and 

d e t e cting a p i lot ton o at the input and output of tho Smart OA. 
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3. (Currently amended) A method for cancellation of cross-talk among 
multiple channels occurring in a traditional Optical-amplifier (OA), the method 
comprising the steps of: 

detecting tones at an input and an output of a Smart Optical Amplifier 

(Smart OA), the Smart OA comprising the traditional OA and a Cross-talk 
Cancellaton Unit (XTCU); 

comparing the detected tones at the input and output of the Smart OA; 

generating destructive tones with such amplitudes and phases so as to 

cancel cross-talk; and 

eradicating cross-talk at the output of the Smart OA by applying the 

destructive tones in the XTCU A-me th od as cl aime d in c laim-4, 

wherein the steps of comparing the detected tones and generating the 

destructive tones comprise the steps of: 

processing the electrical signals corresponding to the input and output of 
the Smart OA in a Processing and Control Unit (PCU) and a gain information 
signal from the Smart OA for the PCU; and 

generating cross-talk cancellation tones by the PCU. 

4. (Original) A method as claimed in claim 3, wherein the step of 
processing the electrical signals in the PCU comprises the step of processing the 
electrical signals in an analog PCU including an amplitude and phase adjustment 
unit and an analog comparator unit. 



3 



5. (Original) A method as claimed in claim 4, wherein the step of 
processing the electrical signals in the analog PCU further comprises the steps 
of: 

performing adjustments of the output signal of the Smart OA using a gain 
information signal provided by the traditional OA when gain of the traditional OA 
is changed; and 

comparing frequency domain spectra of the input and the processed 
output signals of the Smart OA by the analog comparator unit and generating the 
cross-talk cancellation tones. 

6. (Original) A method as claimed in claim 5, wherein the step of 
comparing the frequency domain spectra and generating the cross-talk 
cancellation tones further comprises the steps of: 

identifying the cross-talk tones and determining if the cross-talk tones are 
greater than a predetermined noise floor threshold; and 

generating a sum of all the cancellation tones with such amplitudes and 
phases as an output of the PCU so as to eradicate cross-talk when the cross-talk 
tones are greater than said noise floor threshold. 

7. (Original) A method as claimed in claim 4, wherein the step of 
detecting tones comprises detecting tones at the input and the output of the 
Smart OA that includes an Erbium Doped Fiber Amplifier (EDFA) and the XTCU. 
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8. (Original) A method as claimed in claim 7, wherein the step of 
eradicating cross-talk at the output of the Smart OA comprises modulating a 
pump laser in the EDFA by using the output of the analog PCU. 

9. (Original) A method as claimed in claim 8, wherein the step of 
modulating the pump laser in the EDFA further comprises the steps of: 

inserting a pump signal into an Erbium Doped Fiber Coil (EDFC) within the 
EDFA through a pump add filter of the EDFA; and 

removing a remaining pump signal at the output of the EDFC by a pump 
drop filter of the EDFA. 

10. (Original) A method as claimed in claim 4, wherein the step of 
processing the electrical signals comprises the step of detecting tones at the 
input and the output of the Smart OA that includes a Semiconductor Optical 
Amplifier (SOA) and the XTCU. 

11. (Original) A method as claimed in claim 10, wherein the step of 
eradicating cross-talk at the output of the Smart OA comprises a step of 
modulating an electrical pump in the SOA by using the output of the analog PCU. 

12. (Original) A method as claimed in claim 4, wherein the step of 
processing the electrical signals in the analog PCU comprises the step of 
detecting tones at the input and the output of the Smart OA that includes the 



5 



EDFA and an electrically controlled Variable Optical Attenuator (eVOA)-based 
XTCU. 

13. (Original) A method as claimed in claim 12, wherein the step of 
eradicating cross-talk at the output of the Smart OA comprises the step of 
controlling attenuation of the eVOA by using the output of the analog PCU. 

14. (Original) A method as claimed in claim 4, wherein the step of 
processing the electrical signals comprises the step of detecting tones at the 
input and the output of the Smart OA that includes the SOA and the eVOA-based 
XTCU. 

15. (Original) A method as claimed in claim 14, wherein the step of 
eradicating cross-talk at the output of the Smart OA comprises the step of 
controlling attenuation of the eVOA using the output of the analog PCU. 

16. (Original) A method as claimed in claim 3, wherein the step of 
processing the electrical signals in the PCU comprises the step of processing 
electrical signals in a digital PCU, comprising A/D converters, tone detectors, an 
amplitude and phase adjustment unit, and a digital comparator unit. 
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17. (Original) A method as claimed in claim 16, wherein the step of 
processing of the electrical signals in the digital PCU further comprises the steps 
of 

converting said signals from analog to digital by the AID converters; 

converting the digital signals, which are in time domain into frequency 
domain spectra by the tone detectors; 

performing adjustments of the converted Smart OA output signal, using a 
gain information signal provided by the traditional OA when the traditional OA 
gain is changed; and 

comparing the frequency domain spectra of the input and the processed 
output signals of the Smart OA by the digital comparator unit and generating 
cross-talk cancellation tones. 

18. (Original) A method as claimed in claim 17, wherein the step of 
comparing the frequency domain spectra and generating the cross-talk 
cancellation tones further comprises the steps of: 

identifying the cross-talk tones and determining if the cross-talk tones are 
greater than a predetermined noise floor threshold; and 

generating the cross-talk cancellation tones with such amplitudes and 
phases as an output of the digital PCU so as to eradicate the cross-talk, when 
the cross-talk tones are greater than said noise floor threshold. 
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19. (Original) A method as claimed in claim 16, wherein the step of 
processing the electrical signals comprises the step of detecting the tones at the 
input and the output of the Smart OA that includes the EDFA and the XTCU. 

20. (Original) A method as claimed in claim 19, wherein the step of 
detecting the tones comprises converting the output of the digital PCU from 
digital to analog by using a D/A converter in the XTCU and modulating the pump 
laser in the EDFA by using the output from the D/A converter. 

21. (Original) A method as claimed in claim 20, wherein the step of 
modulating the pump laser in the EDFA further comprises the steps of: 

inserting a pump signal into the EDFC within the EDFA through a pump 
add filter of the EDFA; and 

removing the remaining pump signal at the output of the EDFC by a pump 
drop filter of the EDFA. 

22. (Original) A method as claimed in claim 16, wherein the step of 
processing the electrical signals comprises detecting the tones at the output of 
the Smart OA that includes the SOA and the XTCU. 

23. (Original) A method as claimed in claim 22, wherein the step of 
detecting the tones comprises converting the output of the digital PCU from 
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digital to analog by using the D/A converter and modulating an electrical pump in 
the SOA by using the output of the D/A converter. 



24. (Original) A method as claimed in claim 16, wherein the step of 
processing the electrical signals comprises the step of detecting tones at the 
input and the output of the Smart OA, that includes the EDFA and the eVOA- 
based XTCU. 

25. (Original) A method as claimed in claim 24, wherein the step of 
detecting tones comprises the step of converting output of the digital PCU from 
digital to analog by using the D/A converter and controlling the attenuation of the 
eVOA by using the output of the D/A converter. 

26. (Original) A method as claimed in claim 16, wherein the step of 
processing the electrical signals comprises detecting tones at the input and the 
output of the Smart OA including the SOA and the eVOA-based XTCU. 

27. (Original) A method as claimed in claim 26, wherein the step of 
detecting tones comprises the step of converting the output of the digital PCU 
from digital to analog by using the D/A converter and controlling the attenuation 
of the eVOA by using the output of the D/A converter. 
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28. (Canceled) A syst e m for cancol l ation of cross - talk among multip le 
chann e ls occurr i ng i n a traditiona l Opt i ca l Amplifi e r (OA), th e syst e m compris i ng: 

a Smart Optica l Amp l ifi e r (Smart OA) having an i nput and an output and 

comprising tho traditiona l OA and a Cross - Ta l k Cance ll at i on Unit (XTCU); 

m e ans for d e tecting tonos at th o input and th e output of th e Smart OA; 

m e ans for comparing th e det e ct e d ton e s a t th e input and th e output of th e 

Smart OA and gen e rat i ng d e structiv e ton e s w i th such a mp l itud e s and phases so 
as to canc el the cross - talk; and 

m e ans for e rad i cating th e cross - ta l k at th e output of th e Smart OA by 

a pplying th e destruct i v e ton e s i n the XTCU. 

29. (Canceled) A syst e m as cla im e d i n claim 28, wher e in th e m e ans 
for d e t e ct i ng ton e s a t th o input and th e output of th e Smart OA compris e s: 

opt i c al t a ps for tapping opt i ca l signa l s at th e i nput and th e output of th e 

Sm a rt OA; 

optical to e le ctrical conv e rt e rs for conv e rting th e tapped optica l signals into 

ele ctrical s i gnals; and 

m e ans for dotocting a p i lot tone at th e i nput and th e output of tho Smart 

^)Av 

30. (Currently amended) A system for cancellation of cross-talk among 
multiple channels occurring in a traditional Optical Amplifier (OA), the system 
comprising: 
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a Smart Optical Amplifier (Smart OA) having an input and an output and 

comprising the traditional OA and a Cross-Talk Cancellation Unit (XTCU); 

means for detecting tones at the input and the output of the Smart OA; 

means for comparing the detected tones at the input and the output of the 

Smart OA and generating destructive tones with such amplitudes and phases so 
as to cancel the cross-talk; and 

means for eradicating the cross-talk at the output of the Smart OA by 

applying the destructive tones in the XTCU, 

A s yst e m as c l aim ed in cl a im 28, _wherein the means for comparing the detected 
tones and generating destructive tones further comprises: 

a Process Control Unit (PCU) comprising means for processing the 
electrical signals and a gain information signal from the Smart OA; and 

means for generating cross-talk cancellation tones. 

31 . (Original) A system as claimed in claim 30, wherein the PCU is an 
analog PCU. 

32. (Original) A system as claimed in claim 31, wherein the analog PCU 
further comprises: 

an amplitude and phase adjustment unit for performing adjustments of an 
output signal from the Smart OA using a gain information signal provided by the 
traditional OA when the gain of the traditional OA is changed; and 
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an analog comparator unit for comparing frequency domain spectra of the 
input and the processed output signals of the Smart OA and generating the 
cross-talk cancellation tones. 

33. (Original) A system as claimed in claim 32, wherein the analog 
comparator unit comprises: 

means for identifying the cross-talk tones and determining of the cross-talk 
tones are greater than a predetermined noise floor threshold; and 

a tone generator for generating a sum of all the cancellation tones with 
such amplitude and phases as the output of the PCU so as to eradicate cross- 
talk, when the cross-talk tones are greater than said noise floor threshold. 

34. (Original) A system as claimed in claim 31, wherein the Smart OA 
includes an EDFA and the XTCU. 

35. (Original) A system as claimed in claim 34, wherein the EDFA includes 
a pump laser which is modulated by using the output of the analog PCU. 

36. (Original) A system as claimed in claim 35, wherein the means for 
modulating further comprises: 

a pump add filter for inserting a pump signal into an Erbium Doped Fiber 
Coil (EDFC) within the EDFA; and 
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a pump drop filter for removing a remaining pump signal at an output of 
the EDFC. 

37. (Original) A system as claimed in claim 31, wherein the Smart OA 
includes an SOA and the XTCU. 

38. (Original) A system as claimed in claim 37, wherein the SOA includes 
an electrical pump which is modulated by using the output of the analog PCU. 

39. (Original) A system as claimed in claim 31, wherein the Smart OA 
includes the EDFA and an electrically controlled Variable Optical Attenuator 
(eVOA)-based XTCU. 

40. (Original) A system as claimed in claim 31, wherein the Smart OA 
comprises the SOA and the eVOA-based XTCU. 

41. (Original) A system as claimed in claim 30, wherein the PCU is a 
digital PCU. 

42. (Original) A system as claimed in claim 41, wherein the digital PCU 
further comprises: 

AID converters for converting said signals from analog to digital; 
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tone detectors for converting the digital signals which are in time domain 
into frequency domain spectra; 

an amplitude and phase adjustment unit for performing adjustments of an 
output signal from the Smart OA, using the gain information signal provided by 
the traditional OA when the traditional OA gain is changed; and 

a digital comparator unit for comparing the frequency domain spectra of 
the input and the processed output signals of the Smart OA and generating the 
cross-talk cancellation tones. 

43. (Original) A system as claimed in claim 42, wherein the digital 
comparator unit comprises: 

means for identifying the cross-talk tones and determining if the cross-talk 
tones are greater than a predetermined noise floor threshold; and 

means for generating the cancellation tones as the output of the digital 
PCU with such amplitude and phases so as to eradicate cross-talk, when the 
cross-talk tones are greater than the said noise floor threshold. 

44. (Original) A system as claimed in claim 42, wherein the Smart OA 
includes the EDFA and the XTCU. 

45. (Original) A system as claimed in claim 44, wherein the EDFA includes 
a pump laser which is modulated by using the output of a D/A converter used for 
converting the output of the digital PCU from digital to analog signal. 
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46. (Original) A system as claimed in claim 45, wherein the means for 
modulating the pump laser in the EDFA further comprises: 

A pump add filter for inserting a pump signal into the EDFC within the 
EDFA; and 

A pump drop filter for removing the remaining signal at the output of the 

EDFC. 

47. (Original) A system as claimed in claim 42, wherein the Smart OA 
comprises the SOA and the XTCU. 

48. (Original) A system as claimed in claim 47, wherein the SOA includes 
an electrical pump which is modulated by using the output of the D/A converter 
used for converting the output of the digital PCU from digital to analog signal. 

49. (Original) A system as claimed in claim 42, wherein the Smart OA 
comprises the EDFA and the eVOA-based XTCU. 

50. (Original) A system as claimed in claim 44, wherein the Smart OA 
comprises the SOA and the eVOA-based XTCU. 

51. (New) A method as claimed in claim 3, wherein the step of detecting 

tones at the input and the output of the Smart OA comprises the steps of: 
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tapping input and output optical signals at the input and the output of the 

Smart OA; 

converting tapped optical signals into electrical signals; and 
detecting a pilot tone at the input and output of the Smart OA. 

52. (New) A system as claimed in claim 30, wherein the means for 

detecting tones at the input and the output of the Smart OA comprises: 

optical taps for tapping optical signals at the input and the output of the 

Smart OA; 

optical to electrical converters for converting the tapped optical signals into 

electrical signals; and 

means for detecting a pilot tone at the input and the output of the Smart 

OA. 
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